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Description

BACKGROUND OF THE INVENTION

[0001] The subject matter disclosed herein relates to
steam turbines. Specifically, the subject matter disclosed
herein relates to seal devices in steam turbines.
[0002] Steam turbines include static nozzle assem-
blies that direct flow of a working fluid into turbine buckets
connected to a rotating rotor. The nozzle construction
(including a plurality of nozzles, or "airfoils") is sometimes
referred to as a "diaphragm" or "nozzle assembly stage."
Steam turbine diaphragms include two halves, which are
assembled around the rotor, creating horizontal joints be-
tween these two halves. Each turbine diaphragm stage
is vertically supported by support bars, support lugs or
support screws on each side of the diaphragm at the
respective horizontal joints. The horizontal joints of the
diaphragm also correspond to horizontal joints of the tur-
bine casing, which surrounds the steam turbine dia-
phragm.
[0003] Steam turbines utilize seals between rotor com-
ponents and stator components, typically radially out-
ward of the rotor bucket tip and radially inward of the
diaphragm nozzle cover (stator). While some seals are
formed as teeth on the rotor and/or stator, other config-
urations include a circumferential (or, rotating) seal that
is located within a circumferential dovetail slot in the rotor.
These rotating (circumferential) seals present unique de-
sign constraints, including, radial retention, rotation con-
trol, circumferential locking, and consistency of sealing
across the circumference.
[0004] According to US 4,846,628, a rotor assembly
includes a disk having an axially extending, unbroken
annular spigot. The spigot supports a plurality of radially
extending lugs which are juxtaposed with a correspond-
ing plurality of dogs integral with an annular sideplate .
A smooth key fits within the opening formed between
adjacent engaged dogs and lugs and is retained axially
by a sheet metal retainer received through a slot disposed
in the key. EP 0 921 272 discloses a rotary assembly of
a turbine stage of a gas turbine engine comprises a disc
carrying internally air cooled blades around its periphery
has a cover late of one face of the disc to create a plenum
for a cooling air supply to the blades. The cover plate is
fitted to the disc by means of an annulus of bayonet con-
nections at a first radius and is retained at a second ra-
dius, less than the first radius, by a split ring arrangement.
The split ring is fitted into a groove in the disc and engages
an inner rim on the cover plate to restrain axial movement.
An anti-rotation key is engaged in a slot in the cover plate
and in the disc and is also retained by the split ring. EP
1 584 794 relates to a device having an annular flange
whose internal radial edge is mounted in an annular
groove of a disk and an external radial edge is supported
on a foot of a blade. A circular bolt immobilizes the flange
in rotation of the groove. The bolt is movable in rotation
of the groove between a locking position of the flange,

and mounting and demounting position of the flange in
the groove.

BRIEF DESCRIPTION OF THE INVENTION

[0005] The present invention is related to a steam tur-
bine rotor assembly with the features of claim 1. Further
preferred embodiments are defined by the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] These and other features of this invention will
be more readily understood from the following detailed
description of the various aspects of the invention taken
in conjunction with the accompanying drawings that de-
pict various embodiments of the disclosure, in which:

FIG. 1 shows a partial cross-sectional schematic
view of steam turbine according to various embodi-
ments.

FIG. 2 shows a schematic three-dimensional per-
spective view of a rotor key member according to
various embodiments of the disclosure.

FIG. 3 shows a schematic cut-away perspective view
of a steam turbine rotor assembly (or simply, rotor
assembly) including a key member, according to var-
ious embodiments of the disclosure.

FIG. 4 shows a schematic cut-away view of a rotor
assembly, through an intersection which does not
display the key member of FIGS. 2 and 3, according
to various embodiments of the disclosure.

FIG. 5 shows a three-dimensional perspective view
of a portion of a rotor assembly according to various
embodiments of the disclosure.

FIG. 6 shows a schematic three-dimensional per-
spective view of a circumferential seal member ac-
cording to various embodiments of the disclosure.

FIG. 7 shows a three-dimensional perspective view
of a portion of a rotor assembly in a first position,
according to various embodiments of the disclosure.

FIG. 8 shows a three-dimensional perspective view
of a portion of a rotor assembly in a second position,
according to various embodiments of the disclosure.

[0007] It is noted that the drawings of the invention are
not necessarily to scale. The drawings are intended to
depict only typical aspects of the invention, and therefore
should not be considered as limiting the scope of the
invention. In the drawings, like numbering represents like
elements between the drawings.
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DETAILED DESCRIPTION OF THE INVENTION

[0008] The subject matter disclosed herein relates to
steam turbines. Specifically, the subject matter disclosed
herein relates to rotating seals in steam turbines.
[0009] According to various embodiments of the dis-
closure, a device (e.g., key member) is configured to
lock/unlock a circumferential (rotatable) seal in a steam
turbine, both radially retaining that seal as well as pre-
venting rotation. Conventional approaches to retain cir-
cumferential seals allow for unwanted rotation, and are
also susceptible to slipping and creep, which can both
diminish the effectiveness of the seal and wear on the
seal and adjacent components. In contrast to these con-
ventional approaches, various embodiments include a
radial key member sized to engage a key slot within the
rotor body and radially retain an adjacent circumferential
seal. In some cases, the radial key member is located
between circumferentially disposed seal retaining mem-
bers. In additional embodiments, a second key member
is used to lock the radial key member in place and retain
the rotating seal in the circumferential dimension. The
radial key member can include at least one axially ex-
tending hook sized to engage the slot in the rotor body.
The radial key member has a sufficient axial width to
contact both the circumferential seal and the axially fac-
ing wall of the key slot in the rotor body.
[0010] As denoted in these Figures, the "A" axis rep-
resents axial orientation (along the axis of the turbine
rotor, sometimes referred to as the turbine centerline,
omitted for clarity). As used herein, the terms "axial"
and/or "axially" refer to the relative position/direction of
objects along axis A, which is substantially parallel with
the axis of rotation of the turbomachine (in particular, the
rotor section). As further used herein, the terms "radial"
and/or "radially" refer to the relative position/direction of
objects along axis (r), which is substantially perpendicu-
lar with axis A and intersects axis A at only one location.
Additionally, the terms "circumferential" and/or "circum-
ferentially" refer to the relative position/direction of ob-
jects along a circumference (c) which surrounds axis A
but does not intersect the axis A at any location. Identi-
cally labeled elements in the Figures depict substantially
similar (e.g., identical) components.
[0011] Turning to FIG. 1, a partial cross-sectional sche-
matic view of steam turbine 2 (e.g., a high-pressure /
intermediate-pressure steam turbine) is shown. Steam
turbine 2 may include, for example, a low pressure (LP)
section 4 and a high pressure (HP) section 6 (it is under-
stood that either LP section 4 or HP section 6 can include
an intermediate pressure (IP) section, as is known in the
art). The LP section 4 and HP section 6 are at least par-
tially encased in casing 7. Steam may enter the HP sec-
tion 6 and LP section 4 via one or more inlets 8 in casing
7, and flow axially downstream from the inlet(s) 8. In some
embodiments, HP section 6 and LP section 4 are joined
by a common shaft 10, which may contact bearings 12,
allowing for rotation of the shaft 10, as working fluid

(steam) forces rotation of the blades within each of LP
section 4 and HP section 6. After performing mechanical
work on the blades within LP section 4 and HP section
6, working fluid (e.g., steam) may exit through outlet 14
in casing 7. The center line (CL) 16 of HP section 6 and
LP section 4 is shown as a reference point. Both LP sec-
tion 4 and HP section 6 can include diaphragm assem-
blies, which are contained within segments of casing 7.
[0012] FIG. 2 shows a schematic three-dimensional
perspective view of a rotor key member 20 according to
various embodiments of the disclosure. FIG. 3 shows a
schematic cut-away perspective view of a steam turbine
rotor assembly (or simply, rotor assembly) 22 including
key member 20, according to various embodiments. FIG.
4 shows a schematic cut-away view of rotor assembly
22, through an intersection which does not display key
member 20. FIGS. 2-4 are referred to simultaneously.
As shown in FIG. 2 and FIG. 3, rotor key member 20 is
sized (configured) to retain (e.g., circumferentially) a cir-
cumferential seal 24 in a steam turbine rotor body 46
(e.g., in a rotor assembly 22 within a steam turbine, such
as steam turbine 2). It is understood that the rotor as-
sembly 22 (including circumferential seal 24) can be a
component within an HP, IP and/or LP section of a steam
turbine (e.g., HP 6, LP 4, etc. section of steam turbine 2).
[0013] Rotor key member 20 can include: a main body
26 sized to contact an axial face 56 (axially facing sur-
face) of the circumferential seal 24, and a locking member
28 extending from main body 26 in a direction axially
toward circumferential seal 24. Locking member 28 has
at least one circumferential edge 29 (facing in circumfer-
ential direction, two shown in FIG. 2) sized to substantially
(e.g., completely or nearly completely) complement (e.g.,
fit flush with, or nearly flush with) a corresponding cir-
cumferentially extending slot 30 (see also, FIGS. 6, 7 and
8) in circumferential seal 24 to restrict movement of cir-
cumferential seal 24 relative to the rotor body 46 (e.g.,
to restrict circumferential, axial and/or radial movement
of circumferential seal 24). Locking member 28 in some
cases extends (e.g., in some cases, substantially per-
pendicularly (e.g., perpendicular within an acceptable
margin of deviation, such as 1-3% deviation) from main
body 26. In various embodiments, the at least one cir-
cumferential edge 29 includes two distinct circumferen-
tial edges 29 sized to engage corresponding circumfer-
entially facing walls 32 (FIGS. 6, 7, 8) within slot 30. In
some cases, the at least one circumferential edge 29
includes a rounded, bulbous or otherwise curved surface,
however, it is understood that the at least one circumfer-
ential edge 29 can take any shape or form capable of
performing the functions described herein. In various em-
bodiments, main body 26 and locking member 28 form
a ledge 34 (FIG. 2) sized to complement (e.g., fit flush
with, or nearly flush with) a corresponding shelf 36 in slot
30 (FIG. 3). According to various embodiments, locking
member 28 has a circumferential length lc approximately
equal to a circumferential length lc of the main body 26.
[0014] In various embodiments, both main body 26 and
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locking member 28 (in rotor key members 20) can be
substantially unitary and formed of a common material.
This material could include a steel, for example, including
approximately 2.5 percent to approximately 12 percent
chrome (e.g., INCO 615 or INCO 718). In some cases,
rotor key member 20 can be made of a single piece of
material, e.g., forged, cast, molded or otherwise formed
from a common material.
[0015] FIG. 5 shows a schematic perspective view of
a portion of rotor assembly 22, excluding circumferential
seal 24 and rotor key 20. According to various embodi-
ments, e.g., as shown in FIGS. 3, 4 and 5, rotor assembly
22 can include rotor body 46 having a slot 48 extending
substantially entirely circumferentially about a primary
axis (A) of the rotor body 46 (primary axis A correspond-
ing with axis of rotation of steam turbine). Slot 48 can
include a primary slot 50 extending substantially an entire
circumferential distance about rotor body 46, and a sec-
ondary slot 52 (FIGS. 3, 5) extending axially from primary
slot 50 and spanning only a portion of the circumferential
distance about rotor body 46. As shown in FIG. 3, rotor
assembly 22 can further include circumferential seal 24
within primary slot 50, spanning substantially the entire
circumferential distance about rotor body 46 (e.g., in sec-
tions or as one continuous piece of material).
[0016] FIG. 6 shows a schematic perspective view of
circumferential seal 24. FIGS. 7 and 8 show schematic
perspective views of a portion of rotor assembly 22, in-
cluding circumferential seal 24 and rotor key member 20
in a first (unlocked) position (FIG. 7), and rotor key mem-
ber 20 in a second (locked) position (FIG. 8) according
to various embodiments. As shown in FIGS. 6, 7 and 8,
in some cases, circumferential seal 24 includes a protru-
sion 60 extending axially from axial face 56 (of circum-
ferential seal 24) toward rotor key member 20. In some
cases, protrusion 60 is located radially inward of circum-
ferentially extending slot 30, and can act as a guide for
rotor key member 20 when radially inserted into rotor
assembly 22 through secondary slot 52 (in first position,
shown in FIG. 7). As can be seen in FIG. 8, viewed in
conjunction with FIG. 3, rotor key member 20 is sized to
pass radially into secondary slot 52, and when rotor key
member 20 rotates with rotor body 46 (e.g., clockwise
rotation, as in startup or initial loading of turbine, as shown
in FIGS. 7-8), locking member 28 slides within circum-
ferentially extending slot 30 to engage one of circumfer-
entially facing walls 32 (within slot 30). By engaging walls
32 (and shelf 36), rotor key member 20 effectively locks
circumferential seal 24 circumferentially, because rotor
key member 20 is retained within secondary slot 52, while
circumferential seal is retained by locking member 28
(via slot 30). Rotor key member 20 rotates with rotor body
46 (retained within secondary slot 52), meaning that it
leads the locking mechanism, thereby retaining circum-
ferential seal 24 while moving forward (e.g., in clockwise
direction shown in this example).
[0017] It is understood that according to various em-
bodiments, rotor key member 20 (and rotor assembly 22)

can be utilized in a plurality of stages within a steam tur-
bine (e.g., steam turbine 2), and can aid in both assem-
bly/disassembly of circumferential seal components, as
well as reduce wear and complications from component
failure. Further, according to various embodiments, cir-
cumferential seal 24 can include a plurality (e.g., one or
more) slots 30, and a plurality of rotor key members 22
can be utilized to correspond with the number of slots
and retain circumferential seal 24 as described herein.
[0018] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the disclosure. As used herein,
the singular forms "a", "an" and "the" are intended to in-
clude the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," when used in this
specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.

Claims

1. A steam turbine (2) rotor assembly (22) comprising:
a rotor body (46) having a slot (48) extending entirely
circumferentially about a primary axis of the rotor
body (46), the slot (48) including:

a primary slot (50) extending an entire circum-
ferential distance about the rotor body (46); and
a secondary slot (52) extending axially from the
primary slot (50) and spanning only a portion of
the circumferential distance about the rotor body
(46);
a circumferential seal (24) within the primary slot
(50) spanning the entire circumferential distance
about the rotor body (46), the circumferential
seal (24) including at least one circumferentially
extending slot (30), the slot (30) comprising cir-
cumferentially facing walls (32); the circumfer-
ential seal (24) further comprising an axial face
(56); and
a rotor key member (20) having:

a main body (26) sized to contact the axial
face (56) of the circumferential seal (24);
and
a locking member (28) extending from the
main body (26) in a direction axially toward
the circumferential seal (24), the locking
member (28) having at least one circumfer-
ential edge (29) sized to complement the
circumferentially extending slot (30) in the
circumferential seal (24) to restrict move-
ment of the circumferential seal (24) relative
to the rotor body (46),
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wherein the circumferential seal further in-
cludes a protrusion (60) extending axially
from the axial face (56) of the circumferen-
tial seal (24) the steam turbine rotor assem-
bly (22) being characterised in that the
protrusion is located radially inward of the
circumferentially extending slot (30), and
wherein the rotor key member (20) is sized
to pass radially into the secondary slot (52),
and when the rotor key member (20) rotates
with the rotor body (46), the locking member
(28) slides within the circumferentially ex-
tending slot (30) to engage one of the cir-
cumferentially facing walls (32).

2. The steam turbine (2) rotor assembly (22) of claim
1, wherein the at least one circumferential edge (29)
includes two distinct circumferential edges (29) sized
to engage corresponding circumferentially facing
walls (32) within the slot (30) in the circumferential
seal (24).

3. The steam turbine (2) rotor assembly (22) of claim
1 or claim 2, wherein the main body (26) and the
locking member (28) form a ledge (34) sized to com-
plement a corresponding shelf (36) in the slot (30).

4. The steam turbine (2) rotor assembly (22) of any
preceding claim, wherein the main body (26) and the
locking member (28) are unitary and formed of a
common material.

5. The steam turbine (2) rotor assembly (22) of the pre-
ceding claim, wherein the common material includes
steel.

6. The steam turbine (2) rotor assembly (22) of any
preceding claim, wherein the locking member (28)
has a circumferential length equal to a circumferen-
tial length of the main body (26).

7. The steam turbine (2) rotor assembly (22) of any
preceding claim, wherein the secondary slot (52) is
axially closed.

8. A steam turbine (2) comprising:

a casing (7); and
a rotor assembly (22) at least partially contained
within the casing (7), characterized in that the
rotor assembly (22) is a rotor assembly accord-
ing to any of the preceding claims.

9. The steam turbine (2) of the preceding claim, where-
in the circumferentially extending slot (30) only ex-
tends a portion of the circumferential distance about
the rotor body (46).

Patentansprüche

1. Rotoranordnung (22) für eine Dampfturbine (2), um-
fassend:
einen Rotorkörper (46) mit einem Schlitz (48), der
sich vollständig in Umfangsrichtung um eine primäre
Achse des Rotorkörpers (46) erstreckt, wobei der
Schlitz (48) einschließt:

einen primären Schlitz (50), der sich über einen
gesamten Umfangsabstand um den Rotorkör-
per (46) erstreckt; und
einen sekundären Schlitz (52), der sich axial von
dem primären Schlitz (50) erstreckt und nur ei-
nen Abschnitt des Umfangsabstands um den
Rotorkörper (46) überspannt;
eine Umfangsdichtung (24) innerhalb des pri-
mären Schlitzes (50), der den gesamten Um-
fangsabstand um den Rotorkörper (46) über-
spannt, wobei die Umfangsdichtung (24) min-
destens einen sich in Umfangsrichtung erstre-
ckenden Schlitz (30) einschließt, wobei der
Schlitz (30) in Umfangsrichtung weisende Wän-
de (32) einschließt; wobei die Umfangsdichtung
(24) ferner eine axiale Fläche (56) umfasst; und
ein Rotorpassfederelement(20) mit:

einem Hauptkörper (26), der so bemessen
ist, dass er die axiale Fläche (56) der Um-
fangsdichtung (24) berührt; und
einem Verriegelungselement (28), das sich
von dem Hauptkörper (26) in axialer Rich-
tung zur Umfangsdichtung (24) erstreckt,
wobei das Verriegelungselement (28) min-
destens eine umlaufende Kante (29) auf-
weist, die bemessen ist, um den sich in Um-
fangsrichtung erstreckenden Schlitz (30) in
der Umfangsdichtung (24) zu ergänzen, um
eine Bewegung der Umfangsdichtung (24)
relativ zum Rotorkörper (46) zu beschrän-
ken,
wobei die Umfangsdichtung ferner einen
Vorsprung (60) einschließt, der sich axial
von der axialen Fläche (56) der Umfangs-
dichtung (24) erstreckt, wobei die Dampf-
turbinen-Rotoranordnung (22) dadurch
gekennzeichnet ist, dass der Vorsprung
radial nach innen von dem sich in Umfangs-
richtung erstreckenden Schlitz (30) ange-
ordnet ist, und wobei das Rotorpassfeder-
element (20) so bemessen ist, dass es ra-
dial in den sekundären Schlitz (52) führt,
und wenn das Rotorpassfederelement (20)
sich mit dem Rotorkörper (46) dreht, das
Verriegelungselement (28) in dem sich in
Umfangsrichtung erstreckenden Schlitz
(30) gleitet, um in eine der in Umfangsrich-
tung weisenden Wände (32) einzugreifen.
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2. Dampfturbinen- (2) Rotoranordnung (22) nach An-
spruch 1, wobei der mindestens eine Umfangsrand
(29) zwei unterschiedliche Umfangsränder (29) ein-
schließt, die so bemessen sind, dass sie in entspre-
chende in Umfangsrichtung weisende Wände (32)
in dem Schlitz (30) in der Umfangsdichtung (24) ein-
greifen.

3. Rotoranordnung (22) für eine Dampfturbine (2) nach
Anspruch 1 oder Anspruch 2, wobei der Hauptkörper
(26) und das Verriegelungselement (28) einen Ab-
satz (34) bilden, der so bemessen ist, dass er ein
entsprechendes Fach (36) in dem Schlitz (30) er-
gänzt.

4. Rotoranordnung (22) für eine Dampfturbine (2) nach
einem der vorstehenden Ansprüche, wobei der
Hauptkörper (26) und das Verriegelungselement
(28) einstückig und aus einem gemeinsamen Mate-
rial gebildet sind.

5. Rotoranordnung (22) für eine Dampfturbine (2) nach
dem vorstehenden Anspruch, wobei das gemeinsa-
me Material Stahl einschließt.

6. Rotoranordnung (22) für eine Dampfturbine (2) nach
einem der vorstehenden Ansprüche, wobei das Ver-
riegelungselement (28) eine Umfangslänge gleich
einer Umfangslänge des Hauptkörpers (26) auf-
weist.

7. Rotoranordnung (22) für eine Dampfturbine (2) nach
einem der vorstehenden Ansprüche, wobei der se-
kundäre Schlitz (52) axial geschlossen ist.

8. Dampfturbine (2), umfassend: ein Gehäuse (7); und
eine Rotoranordnung (22), die mindestens teilweise
in dem Gehäuse (7) enthalten ist, dadurch gekenn-
zeichnet, dass die Rotoranordnung (22) eine Ro-
toranordnung nach einem der vorstehenden Ansprü-
che ist.

9. Dampfturbine (2) nach dem vorstehenden An-
spruch, wobei sich der sich in Umfangsrichtung er-
streckende Schlitz (30) nur über einen Abschnitt des
Umfangsabstands um den Rotorkörper (46) er-
streckt.

Revendications

1. Ensemble rotor (22) de turbine à vapeur (2)
comprenant :
un corps de rotor (46) ayant une fente (48) s’étendant
entièrement de manière circonférentielle autour d’un
axe primaire du corps de rotor (46), la fente (48)
incluant :

une fente primaire (50) s’étendant sur toute la
distance circonférentielle autour du corps de ro-
tor (46) ; et
une fente secondaire (52) s’étendant de maniè-
re axiale depuis la fente primaire (50) et ne cou-
vrant qu’une partie de la distance circonféren-
tielle autour du corps de rotor (46) ;
un joint circonférentiel (24) à l’intérieur de la fen-
te primaire (50) couvrant toute la distance cir-
conférentielle autour du corps de rotor (46), le
joint circonférentiel (24) incluant au moins une
fente (30) s’étendant de manière circonférentiel-
le, la fente (30) comprenant des parois (32) se
faisant face de manière circonférentielle ; le joint
circonférentiel (24) comprenant en outre une fa-
ce axiale (56) ; et
un élément de clé de rotor (20) ayant :

un corps principal (26) dimensionné pour
venir en contact avec la face axiale (56) du
joint circonférentiel (24) ; et
un élément de verrouillage (28) s’étendant
depuis le corps principal (26) dans une di-
rection axialement vers le joint circonféren-
tiel (24), l’élément de verrouillage (28) ayant
au moins un bord circonférentiel (29) di-
mensionné pour compléter la fente (30)
s’étendant de manière circonférentielle
dans le joint circonférentiel (24) pour limiter
le mouvement du joint circonférentiel (24)
par rapport au corps de rotor (46),
dans lequel le joint circonférentiel inclut en
outre une saillie (60) s’étendant de manière
axiale depuis la face axiale (56) du joint cir-
conférentiel (24), l’ensemble rotor (22) de
turbine à vapeur étant caractérisé en ce
que la saillie se situe radialement vers l’in-
térieur de la fente (30) s’étendant de ma-
nière circonférentielle, et dans lequel l’élé-
ment de clé de rotor (20) est dimensionné
pour passer radialement dans la fente se-
condaire (52), et lorsque l’élément de clé de
rotor (20) effectue une rotation avec le corps
de rotor (46), l’élément de verrouillage (28)
coulisse à l’intérieur de la fente (30) s’éten-
dant de manière circonférentielle pour venir
en prise avec l’une des parois (32) se faisant
face de manière circonférentielle.

2. Ensemble rotor (22) de turbine à vapeur (2) selon la
revendication 1, dans lequel l’au moins un bord cir-
conférentiel (29) inclut deux bords circonférentiels
distincts (29) dimensionnés pour venir en prise avec
des parois se faisant face de manière circonféren-
tielle (32) correspondantes à l’intérieur de la fente
(30) dans le joint circonférentiel (24).

3. Ensemble rotor (22) de turbine à vapeur (2) selon la
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revendication 1 ou la revendication 2, dans lequel le
corps principal (26) et l’élément de verrouillage (28)
forment un rebord (34) dimensionné pour compléter
une étagère correspondante (36) dans la fente (30).

4. Ensemble rotor (22) de turbine à vapeur (2) selon
une quelconque revendication précédente, dans le-
quel le corps principal (26) et l’élément de verrouilla-
ge (28) sont unitaires et formés d’un matériau com-
mun.

5. Ensemble rotor (22) de turbine à vapeur (2) selon la
revendication précédente, dans lequel le matériau
commun inclut de l’acier.

6. Ensemble rotor (22) de turbine à vapeur (2) selon
une quelconque revendication précédente, dans le-
quel l’élément de verrouillage (28) a une longueur
circonférentielle égale à une longueur circonféren-
tielle du corps principal (26).

7. Ensemble rotor (22) de turbine à vapeur (2) selon
une quelconque revendication précédente, dans le-
quel la fente secondaire (52) est fermée de manière
axiale.

8. Turbine à vapeur (2) comprenant :

un boîtier (7) ; et
un ensemble rotor (22) au moins partiellement
contenu dans le boîtier (7), caractérisée en ce
que l’ensemble rotor (22) est un ensemble rotor
selon l’une quelconque des revendications pré-
cédentes.

9. Turbine à vapeur (2) selon la revendication précé-
dente, dans laquelle la fente (30) s’étendant de ma-
nière circonférentielle ne s’étend que sur une partie
de la distance circonférentielle autour du corps de
rotor (46).
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